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(54) Automated portable medication radial dispensing apparatus and method using a carrier tape 



(57) A portable medication cartridge (100) allows for 
both manual and automated dispensing of tablets or 
capsules (7,8) of virtually all sizes through a radial dis- 
pensing apparatus. The cartridge (100) may be sealed 
and encoded with medication and patient identification. 
A microprocessor controlled medication dispensing ap- 
paratus includes a cartridge magazine (400) capable of 
holding a plurality of cartridges (1 OOa-n) for the same or 
different patients. The portable medication dispensing 
apparatus and method detects patient identification da- 
ta and activates a radial dispensing medication cartridge 
(100) in response to verification of patient identification 



data. The radial dispensing medication cartridge (100) 
may include, for example, a tablet carrier tape (700) hav- 
ing a plurality of tablet packets with at least a partially 
open side. The tablet carrier tape (700) accommodates 
different sizes and types of tablets or capsules (71 8) and 
is sealed with a cover tape (704) having an identification 
(720) of the tablets. The cover tape (704) is removed 
afterthe carriertape (700) is inserted into the dispensing 
medication cartridge (100). The medication is sequen- 
tially advanced and allowed to radially dispense through 
the open side of the tablet carrier tape (700) from the 
medication cartridge (100). 
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Description 

Field Of The Invention 

[0001 ] The invention relates generally to systems and 
methods for facilitating patient prescription compliance 
and for dispensing medication and more particularly to 
portable medical dispensing apparatus and methods 
with patient compliance control. 

Background of the Invention 

[0002] Patient non-adherence to prescribed medica- 
tion regimens is high, with non-adherence rates among 
geriatric patients ranging 40-75% according to several 
studies. Multiple factors contribute to non-adherence in- 
cluding visual, auditory, and cognitive impairments, as 
well as poly-pharmacy, pofy-providers, and visit and re- 
fill compliance, Drugs not taken, or taken incorrectly, in- 
cur the same healthcare costs as fully adherent regi- 
mens, but without the expected medical outcome. One 
recent study reported that non-adherence to medication 
regimens accounted for 18% of hospitalizations in the 
elderly. In addition to the needs of the elderly, the iden- 
tification and documentation requirements for medica- 
tion administration in schools, workplaces and assisted 
living facilities have increased. As such, many attempts 
have been made to provide prescription reminder sys- 
tems and methods as well as medication delivery sys- 
tems for patients who may benefit from monitored med- 
ication dispensing. For example, systems are known 
which provide patients with alert devices to remind pa- 
tients of when to take medication, and how much med- 
ication to take. In addition, there are various systems 
that protect patients from overdosage and underdosage 
and attempt to improve patient compliance using such 
devices as unit dose containers, timing mechanisms, 
and sensors to detect patient use. These interventions 
may require labor-intensive filling and monitoring as well 
as on-site reprogramming to allow for interval changes 
in medical regimen. Positive identification of the medi- 
cation in the dispensing unit from pharmacy to point of 
use would be more desirable. 
[0003] A preferred system would also include patient 
identification information that may be read by a medica- 
tion dispensing unit or provider. The medication-dis- 
pensing unit may then dispense the appropriate allow- 
ance of medication to the matched recipient at an ap- 
propriate time under microprocessor control. Such dis- 
pensing units could be remote from a main unit of a 
health care provider, such as a physician, hospital or 
other health care provider. The health care provider may 
communicate with the patient through the dispensing 
unit to provide prescription information, drug interaction 
information, dosing change and other feedback as de- 
sired. The software programs to provide such control ex- 
ist in the public domain, and have been used by institu- 
tions to monitor safety and compliance. However, the 
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dispensing units employed are geared to high volume 
institutional use. 

[0004] Prior home dispensing systems typically are 
not readily portable, and do not provide a relative cost 

5 effective and easy mechanism to dispense medication. 
Filling and refilling may require in-home assistance. 
Transfer of medication from a pharmacy or provider-la- 
beled containers may be required, introducing the pos- 
sibility of medication identification errors. Also, conven- 

10 tional systems do not match the identities of the pre- 
scriptions to the patient. For example, they do not typi- 
cally verify that the patient receiving the medication is 
the suitable recipient of the prescribed medication. Con- 
sequently, there exists a need for an improved portable 

is medication dispensing apparatus and method. 

Brief Description Of The Drawings 

[0005] FIG. 1 is a block diagram illustrating one ex- 

20 ample a radial medication dispensing device with re- 
mote monitoring and access control in accordance with 
one embodiment of the invention. 
[0006] FIG. 2 is a block diagram illustrating one ex- 
ample of a radial medication dispensing device with re- 

25 mote monitoring and access control in accordance with 
one embodiment of the invention. 
[0007] FIG. 3 is a perspective view of one example of 
a radial dispensing medication cartridge in accordance 
with one embodiment of the invention. 

30 [0008] FiG. 4 is an assembly view of one example of 
a radial dispensing medication cartridge in accordance 
with one embodiment of the invention. 
[0009] FIG. 5 is a perspective view of the radial dis- 
pensing medication cartridge of FIG. 3 with the cover 

35 closed. 

[0010] FIG. 6a is a cross-sectional view of the radial 
dispensing medication cartridge of FIG. 5. 
[0011] FIG. 6b is a cutaway partial cross-sectional 
view showing interacting teeth for the cartridge in ac- 

40 cordance with one embodiment of the invention. 

[0012] FIG. 7a is an illustration of an example of a tab- 
let stall insert and an associated tablet tray in accord- 
ance with one embodiment of the invention. 
[0013] FIG. 7b is a cross-sectional view of the tablet 

45 stall insert, inserted into the tablettray shown in FIG. 7a. 
[0014] FIG. 8 is a perspective view of a medication 
dispensing apparatus in accordance with one embodi- 
ment of the invention having a sloped medication car- 
tridge magazine and an angled tablet chute in accord- 

50 ance with one embodiment of the invention. 

[0015] FIG. 9 is a cross-sectional view illustrating an 
actuator and associated rotating member of a radial dis- 
pensing medication cartridge in accordance with one 
embodiment of the invention. 

55 [0016] FIG. 10 is a flow chart illustrating one embod- 
iment of the operation of the medication dispensing ap- 
paratus illustrated in FIGS. 2 and 8 in accordance with 
one embodiment of the invention. 
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[0017] FIG. 11 is a flow chart illustrating the opera- 
tions that may take place, for example, with a provider 
to fill and suitably provide a tablet tray in accordance 
with one embodiment of the invention. 
[0018] FIGS. 12a and 12b arc graphic representa- 
tions of examples of cartridge bar code data and car- 
tridge patient prescription-specific data that may be 
placed on a cartridge in accordance with one embodi- 
ment of the invention. 

[0019] FIG. 12c is a graphic representation of an ex- 
ample of patient data that may be used to verify that the 
correct patient is receiving the medication. 
[0020] FIG. 1 3 Is a perspective view of a carrier tape 
used according to the present invention. 
[0021 ] FIG. 1 4 is a top view of the FIG. 1 3 carriertape. 
[0022] FIG. 15 is a perspective view of the carrier tape 
which has been formed into a loop. 
[0023] FIG. 1 6 is a cross sectional view of a detail of 
the carrier tape depicted in FIG. 15 with space limiting 
insert. 

[0024] FIG. 1 7 is a perspective view of the carriertape 
loop showing installation on a rotational member. 
[0025] FIG. 1 8 depicts a housing for the carrier tape 
and rotational member. 

[0026] FIG. 19 is a perspective view showing the ro- 
tational member and carriertape installed in the FIG. 1 8 
housing. 

[0027] FIG. 20 is a perspective view of the closed 
housing according to the present invention. 
[0028] FIG. 21 is a cutaway prospective view of a de- 
tail of the base of the housing and the rotational member 
according to the present invention. 
[0029] FIG. 22a is a prospective view of a medical dis- 
pensing device with Installed cartridges according to the 
present invention. 

[0030] FIG. 22b is a cross sectional view of the FIG. 
22a medical dispensing device. 
[0031] FIG. 23 is a cross sectional view depicting the 
engagement of the rotational member with the carrier 
tape for proper registration. 

[0032] FIG. 24 depicts another embodiment of the en- 
gagement of the rotational member with the carriertape 
for proper registration. 

[0033] FIG. 25 is a general flow chart depicting the 
overall process of receiving a prescription and ultimately 
sending it to the patient according to the present inven- 
tion. 

[0034] FIG. 26 is a general flow chart which depicts 
dispensing medication in the medical dispensing device 
according to the present invention. 
[0035] FIG. 27 is a loeic diagram depicting operation 
of a medication dispensing device. 

Detailed Description Of a Preferred Embodiment of 
The Invention 

[0036] Briefly, a portable medication cartridge allows 
for both manual and automated dispensing of tablets or 
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capsules of virtually all sizes through a radial dispensing 
apparatus. The cartridge may be sealed and encoded 
with medication and patient identification. A microproc- 
essor controlled medication dispensing apparatus in- 

5 eludes a cartridge magazine capable of holding a plu- 
rality of cartridges for the same or different patients. The 
portable medication dispensing apparatus and method 
detects patient identification data and activates a radial 
dispensing medication cartridge in response to verifica- 

io tion of patient identification data. The radial dispensing 
medication cartridge may include, for example, a tablet 
tray having a plurality of tablet stalls with at least a par- 
tially open top and side. The tablet and tray accommo- 
dates different sizes and types of tablets or capsules. A 

15 temporary tablet retention band is removably attached 
to the table tray to keep the tablets tray from exiting the 
open side of the tablet tray until the tablet tray is suitably 
filled and later inserted into the dispensing medication 
cartridge. In one embodiment, the radial dispensing 

20 medication cartridge includes a rotational tablet dis- 
penser adapted for rotational advancement of medica- 
tion, such as tablets, and radial dispensing of the med- 
ication from the cartridge. The removable tablet reten- 
tion band is extracted after the table tray is properly in- 

25 serted into the medication cartridge. The medication is 
sequentially advanced and allowed to radially dispense 
through an open side of the tablet tray from the medica- 
tion cartridge. 

[0037] In one embodiment, the medication dispensing 

30 apparatus includes a radial dispensing medication car- 
tridge magazine that holds a plurality of medication car- 
tridges to accommodate differing medications or pa- 
tients. The medication dispensing apparatus includes a 
suitable processing device and remote interface to allow 

35 a provider to directly communicate with the apparatus 
and allow the patient to provide information or respond 
to questions through a keypad speaker or other suitable 
interface. In addition, the processor controls dispensing 
of medication from the radial dispensing medication car- 

^0 tridge at an appropriate time and in appropriate amounts 
based on either preprogrammed timing information, in- 
formation communicated remotely to the device, or from 
a patient identification device such as a bar coded wrist 
band, encoded card or other suitable patient identifica- 

45 tion mechanism. The device may also communicate 
with patient wearable alert mechanisms such as wrist 
watches or pagers. 

[0038] In one embodiment, the radial dispensing 
medication cartridge magazine is downwardly sloped 

so along with an associated angled tablet chute so that the 
radially dispensed tablets travel down the chute and 
subsequently to a common tray where the tablets may 
be extracted for consumption. The tray may be remov- 
able with a plurality of electronically identified compart- 

55 ments to hold a day's medication. A processor actuates 
one or more radial dispensing medication cartridges. If 
desired, dispensing may be controlled remotely by a 
caregiver through a remote communication interface. 
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The remote communication interface may include, for 
example, a bar code reader that may read both a bar 
code on a patient bracelet and also read barcode med- 
ication Information on each cartridge so that the system 
can determine the type of medication within each car- 
tridge and confirm the identity of the patient. The medi- 
cation barcode data on the cartridge also preferably in- 
cludes dosage and frequency data that is read by the 
processor and provides medication specific administra- 
tion criteria to be communicated to the device to accom- 
modate variances in administration schedules. 
[0039] In one embodiment, the radial dispensing 
medication cartridge includes a manual activation sur- 
face, such as a knob or other surface, to facilitate man- 
ual radial dispensing of medication from the cartridge 
when the cartridge is removed from the magazine. The 
radial dispensing medication cartridge may also include 
a separate surface adapted to engage with an actuator 
during automated radial dispensing of medication in the 
cartridge when the cartridge is in the magazine. 
[0040] Compliance is monitored through sensors lo- 
cated in the magazine at each cartridge location and in 
the patient extraction tray. The device's medication ad- 
ministration criteria are reset when the sensors are ac- 
tivated at both locations. Alternatively, or in addition, 
cameras can be used to verify medication consumption. 
[0041] FIG. 1 is a block diagram showing a medication 
dispensing and compliance system 1 0 having a radial 
medical dispensing device 12 that receives patient ver- 
ification information 14 from a patient verification device 
16. A medical communication infrastructure 18 may 
communicate over a suitable communication link 20 
with the radial medication dispensing device 12. 
[0042] The radial medication dispensing device may 
have, for example, remote monitoring capabilities to al- 
low healthcare providers or computers 1 8 to monitor in- 
formation on patient medication compliance or noncom- 
pliance as well as control medication access. This al- 
lows, for example, a remote caregiverto adjust or cancel 
a medication regimen. 

[0043] The medical communication infrastructure IS 
may be simply a nursing station, or a more complex 
medical infrastructure that may include integrated order 
entry, results retrieval and pharmacy management com- 
ponents. For example, the medical communication in- 
frastructure 18 may be the Veterans Administration 
Health Information System and Technology Architecture 
(VISTA). The architecture and features of such a system 
may be obtained for example from Hines Hospital Vet- 
erans Administration, FOIA Office, Hines, Illinois. As 
such, a pharmacist at a pharmacy, a doctor, computer 
or other personnel may communicate with the patient 
through a speaker, display or other suitable mechanism 
to either provide additional information, receive feed- 
back information from the patient, from the radial med- 
ication dispensing device or provide instructions, dos- 
age or any other suitable information from a remote lo- 
cation. 



[0044] The patient verification device may be any suit- 
able mechanism (or mechanisms) that provides some 
patient verification information 14, such as a patient's 
name, social security number, or a prescription number, 

5 in a manner to match data on a bar-coded on the med- 
ication cartridges. The radial medication dispensing de- 
vice 1 2 then confirms that the person accessing the ma- 
chine is the patient. For example, the patient verification 
device may include a bracelet with a bar code, a watch 

10 with an infrared communication link, a smartcard. or any 
other suitable mechanism that can provide requisite pa- 
tient identification information. 
[0045] FIG. 2 shows an embodiment of the medica- 
tion dispensing and compliance system 1 0 that employs 

15 a radial medication dispensing device 12 having a data 
processor 30 operatively coupled to an information 
transmitter and/or receiver 32, a modem 34 or other 
communication interface device, a camera 36 and a 
medical information display 38, such as an LCD display 

20 or other suitable display device. The processor 30 is al- 
so operatively coupled to the patient verification device 
1 6 which may be, for example, a bar code reader for 2 
radial dispenser and/or a bar code reader for a patient 
identification bar code. The data processor 30 is also 

25 operatively coupled to control one or more radial dis- 
penser actuators 40 that may be part of the radial dis- 
penser. The data processor 30 also receives pill dis- 
pensing detection data 42. such as whethertablets have 
been suitably dispensed, from a cartridge tablet sensing 

30 system 34 and verify that they have been removed 
through sensors in the receiving tray. The data proces- 
sor 30 may also receive control or medication informa- 
tion 46 from an international or other standardized med- 
ication database such as the International Phanmaceu- 

35 tical Bar Code Association database and the National 
Patient Medication Information software or local phar- 
macy software which provides drug interaction informa- 
tion as well as patient information to the data processor. 
The medication information source 48 may also be suit- 

40 ably coupled to the modem 34 or to any other suitable 
connection to provide the data processor 30 with the 
requisite medical information required by the radial 
medication dispensing system. 
[0046] The data processor 30 may be any suitable mi- 

45 croprocessor, microcontroller, logic, state machine or 
other suitable circuit that may employ software control 
or hardware control or a suitable combination thereof to 
facilitate the dispensing of medication from the radial 
dispensing device. The transmitter and or receiver 32 

so may be a pager, audio alarm, speaker or any other suit- 
able device that may receive a patient's voice or transmit 
a caregiver's voice or other information to facilitate com- 
pliance, monitoring, emergency information or any other 
suitable information as required. The modem 34 pro- 

55 vides an interface between the medical communication 
infrastructure 1 8 and the data processor 30 so that suit- 
able information can also be communicated. Communi- 
cation may occur over anv suitable communication link 
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20 which may be, for example, a network (ink, a wireless 
communication link, telephone line or landline commu- 
nication or other suitable link. 
[0047] The camera 36 may be any suitable camera 
that may be located, for example, in the patient's home 5 
or office through which video information 50 is passed 
from the camera through the modem or to the data proc- 
essor30 as feedback information so that a caregiver can 
monitor exactly how the radial dispensing apparatus is 
being used, or can visually view the medication being 10 
removed from the tray or any other suitable monitoring, 
if desired. The medical information display 38 displays, 
for example, medical information relating to the medica- 
tion in the radial dispensing apparatus. For example, the 
medical information that may be displayed by the data 1$ 
processor may include information relating to the dos- 
age, conditions for administration (fasting, with water, 
etc.). information sent by a medical communication in- 
frastructure 18 indicating drug interaction information or 
any other suitable information including, for example, re- 20 
fill alerts and instructions, or visit reminders. The data 
processor 30 communicates with the transmitter/receiv- 
er 32, the modem 34, the camera 36 and the medical 
information display 38 through a combination of suitable 
busses or links generally indicated at 52. 25 
[0048] The medical communication infrastructure 18 
may include, for example, a General Interface Manager 
54 to access multiple programs at a number of sites or 
a dedicated medication protocol computer 56, such as 
a Warfarin Adjustment protocol medical computer as 30 
known in the art that is used to change prescriptions so 
that the dosages or medication dispensed by the radial 
dispenser are changed on a per cartridge basis and per 
patient basis, if desired. The databases may include, for 
example, international pharmaceutical bar codes, drug 35 
identification and interaction allergy tracking, drug ad- 
ministration criteria (dosage, etc.) and patient medical 
information indexed by patient ID. The physiofeedback 
data 58 are, for example, blood pressure, weight, glu- 
cose levels, protimes from the patient; that also may be *o 
coupled and communicated through the data processor 
30 or any other suitable information that may be used 
by a caregiver to determine whether a patient's reaction 
to the medication is within acceptable parameters. As 
such, a blood pressure monitor, scale or other suitable 45 
physiodata provider is operativefy coupled to the proc- 
essor 30. Keypad entry may also be used to enter que- 
ries or data. 

[0049] FIG. 3 illustrates one example of a radial dis- 
pensing cartridge 1 00 that includes a housing 1 02 hav- so 
ing a base 104, a cover 106, a tablet tray 108 and a 
rotational member 11 0. In this embodiment, the housing 
102 is configured as a box-like housing with a hinge ar- 
rangement for coupling the base 1 04 with the cover 1 06. 
For example, the cover 1 06 is hingedly attached to the 55 
base 104 through protrusions in corresponding detents 
indicated generally at 1 1 2a and 1 1 2b. However, it will be 
recognized that any suitable coupling of the base to the 
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cover may be used. Also, the hinge may also be coupled 
to another side of the base. 

[0050] The housing 1 02 may be made from plastic or 
any other su itable materials. The cover 1 06 has an inner 
surface 114 from which a tablet retaining wall 116 pro- 
trudes. Tablet retaining wall 116 projects generally up- 
wardly from an inside surface of the cover 1 06 when the 
cover is open as shown. The tablet retaining wall 116 
may be a circular retaining wall or any other suitable 
shape that retains tablets within a tablet tray 108 when 
the cover 106 is closed. The tablet retaining wall 116 
includes an opening 1 1 8 through which tablets are radi- 
ally dispensed. In this embodiment, the tablet retaining 
wall is integrally molded as part of the cover 106. The 
cover 106 also includes, if desired, an aperture 120 
through which a manual activation surface may protrude 
to allow manual tablet dispensing. 
[0051] The cover 106 may also include patient iden- 
tification data 122b such as a bar code label or other 
mechanism that contains, for example, the name of the 
patient, the type of medication in the cartridge, the pre- 
scription; or any other suitable information. In this ex- 
ample, the bar code label includes identifying data from 
the International Pharmaceutical Bar Code Association 
database. Also, in this embodiment, the patient identifi- 
cation data 122b or other suitable data is placed on an 
outer surface of the housing 102. The patient identifica- 
tion data 122b, shown in the form of a barcode label, is 
placed on an end 124 of the housing 102 wherein the 
end is part of the cover 1 06 (in this example on the hinge 
mechanism). However, it will be recognized that the pa- 
tient identification data 1 22b in its various forms may be 
placed at any suitable location on the medication car- 
tridge which allows a data reader to obtain the informa- 
tion for use in properly identifying a medication user and 
for dispensing medication as described below. 
[0052] Referring to FIGS. 3 and 4, the base 104 of the 
medication dispensing cartridge 100 includes a support 
surface 130, a top sidewall 132a, sidewall 132b and bot- 
tom sidewall 132c. The support surface 130 is a sub- 
stantially flat member which serves to carry and support 
the tablet tray 1 08 and rotating member 110. 
[0053] Located substantially centrally on flat support 
surface 1 30 is a raised hub 1 40. Hub 1 40 has a generally 
cylindrical configuration and in this instance may have 
eight spoke-like elements forming a ring about its cir- 
cumference. Four of these spokes are suppon spokes 
142 which extend generally vertically from flat support 
surface 130 to the raised upper portion 144 of hub 140 
so that the hub is essentially upstanding on four legs. 
Projecting generally downwardly from upper portion 144 
and spaced alternately between support spokes 1 42 are 
four resilient, spring-like spokes 146 which do not ex- 
tend completely down to the flat inner surface 132. A 
small spherically shaped protuberance 148 is located in 
a lower end of resilient spokes 146 and cooperates with 
resilient spokes 146 to provide an attachment for rotat- 
ing member 11 0 to the support surface 130. 
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[0054] An optional pointer 150 is located on the flat 
upper portion 144 of the hub, the pointer being molded 
integrally with the hub for economies of manufacture. In 
this instance, the pointer 150 points aiong the latitudinal 
axis of surface 1 30 but may be designed to point in other 5 
directions when desirable, in addition, other mecha- 
nisms to designate to the user wh ich tablet is to be taken 
may be employed. The pointer 150 may be used, for 
example, when the medication dispensing cartridge 1 00 
is used as a manual dispensing device. Support 1 30 al- to 
so includes an annular ridge 154 spaced a short dis- 
tance from hub 1 40 and surrounding the hub. The ridge 
154 is a small protuberance or projecting ring integrally 
formed in a flat portion of the support 1 30 and serves to 
locate and position the rotating member 110 when at- *5 
tached to the base 104. 

[0055] A first set of ratchet teeth 158 upstands from 
the support surface 130. The set includes an array of 
teeth, there being the same number of teeth 1 58 to cor- 
respond with the number of tablets included in the tablet 20 
tray 108. Accordingly, the number of ratchet teeth may 
vary according to the design and purpose of the tablet 
tray. As currently structured, the radial dispensing car- 
tridge individually radially dispenses one tablet at a time. 
For individual dispensing purposes, the number of 25 
ratchet teeth 158 will thus correspond with the number 
of tablets. Each tooth 158 is essentially an elongated 
raised protuberance on the surface of the support 130. 
and includes an inclined edge which forms an angle with 
respect to the flat portion of the support. As illustrated, 30 
the teeth 1 8 are intermittently spaced in a circularly ori- 
ented array. The ratchet mechanism and hub may be of 
a similar design described in U.S. Patent No. 4,165,709 
entitled "Tablet Dispenser" issued to John A. Studer. Au- 
gust 28, 1979. 35 
[0056] The base 1 04 also includes a slot 1 60 wherein 
at least a portion of the rotating member 110 extends 
through the slot 160 to expose engageable surfaces to 
an actuating member. The engageable surfaces in this 
embodiment, are shown as surfaces 1 64 which may be 40 
shaped as gear teeth. A slot 1 60 is configured in sidewali 
1 32b to receive a portion of the rotating member, namely 
the engageable surfaces. Top sidewali 132b is opposite 
to the hinge. The bottom sidewali 1 32c includes a single 
tablet dispensing aperture 170. The tablet dispensing 45 
aperture 170 is substantially rectangularly shaped and 
extends completely through the bottom sidewali 132c. 
In this embodiment, the tablet dispensing aperture 1 70 
is also located with respect to the pointer 1 50 so that the 
pointer directly points to the aperture 1 70. so 
[0057] The tablet tray 108 and rotating member 110 
make up a rotational tablet dispenser adapted for rota- 
tional advancement of medication and radial dispensing 
of medication from the cartridge. The tablet tray 108 in- 
cludes a plurality of tablet stalls 1 80 that have at least a 55 
partially open top and a side. The tablet stalls 1 80 house 
tablets 1 82. The number of tablet stalls 180 corresponds 
in this embodiment to the number of teeth 1 58. The tab- 



let tray 1 08 is a ring-shaped tablet tray having a remov- 
able tablet retention band 1 84 which temporarily closes 
the open sides of the stalls. The removable tablet reten- 
tion band 1 84 maybe operatively coupled to a base 1 86 
of the tablet tray by perforation or other suitable remov- 
able attachment mechanism. During filling or refilling of 
the tablet stalls, the removable tablet retention band pre- 
vents tablets from exiting the open side of the stall. Each 
of the tablet stalls 180 has a back wall 190 to prevent 
the tablets from falling out of the stalls. The tablet tray 
108 includes a substantially centrally located hole 192 
extending therethrough. The hole 192 is sized to fit over 
hub 150. The front side of the stalls that are open and 
temporarily closed by the removable tablet retention 
band are located about the circumference of the tablet 
tray 108. Each open front side is spaced along a radius 
from a center point of the tray. The open side opening 
is arranged to individually align in registration with bot- 
tom wall aperture 1 70 when the tray is attached to a sur- 
face of the rotating member 110 and rotating member 
110 is then placed in cooperation with the base 104. 
[0058] The rotating member 110 includes a plurality 
of protrusions 196 that in this embodiment are spaced 
at approximately 120° apart may be integrally molded 
from plastic if desired. The protrusions 196 extend 
through corresponding openings 198 in the tablet tray 
108 to affix the tablet tray to the rotating member. The 
rotating member 110, in addition to including the en- 
gageable surfaces 164 to engage with an actuating 
member for automated radial dispensing tablets, also 
includes a manual activation surface 200 to facilitate 
manual radial dispensing of medication from the car- 
tridge. In this embodiment, the manual activation sur- 
face 200 is a knob or other surface, such as an upraised 
annular surface, which is sized to receive the tablet tray 
108 through hole 192. The annular portion has a sub- 
stantially fiat upper face 202 which is upraised to lie at 
a height above the cover 1 06 when the cover is closed 
(see, for example, FIG. 4). Similarly, the hub 150 is also 
protruding to extend above an outersurface of the cover 
when the cover 1 06 is closed. The upraised annular por- 
tion has a substantially U-shaped cross section, thereby 
forming a hollow portion between the upstanding legs 
which extend vertically downward to support flat surface 
202. Immediately surrounding the hole 1 02 is an annular 
phalange 208 (FIG. 6) which serves as a short, circular 
lip to provide a mechanism of connection between the 
support 130 and the rotating member 110. Located on 
flat supper surface 202 is a plurality of indicators of pe- 
riodicity 212. The indicators may be applied onto the 
member using stickers to allow for different schedules. 
As one example, the indicators may be abbreviations of 
the days of the week and each indicator day is refer- 
enced to a tablet in the tablet tray. Being affixed to the 
upper face of the annular portion of the rotating member, 
indicators 212 thereby rotate with the rotating member 
when rotation occurs. It will be understood that a variety 
of other information may be chosen, depending upon 
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the type of tablets to be dispensed, and the rate to be 
taken. 

[0059] The rotational member 110 as configured in 
this embodiment is a gear having the plurality of actua- 
tion surfaces 1 64 configured to engage an actuation de- 
vice to rotationalfy advance medication in the cartridge. 
The actuation surfaces in this embodiment are teeth. 
When assembled, the base 1 04, which includes the plu- 
rality of ratchet protrusions or teeth 158, are operatively 
engageable with the rotating member 1 1 0 to restrict ro- 
tational movement to facilitate single dose radial dis- 
pensing of tablets wherein the radial dispensing is out 
the bottom side wall through aperture 1 70. 
[0060] The tablet tray 1 08 may be suitably made from 
a variety of materials including plastic and other conven- 
tional material used to package tablets. For example, 
suitable material that may be used to make the ring tab- 
let trays may be the materials used by Ortho Pharma- 
ceutical Corporation, Raretan, New Jersey to make tab- 
let trays disclosed in U.S. Patent No. 4.165,709. This 
may be. for example, blister pack or blister sheet. The 
blister pack is made of a thin plastic or other easily form- 
able material which has been formed into a plurality of 
tablet stalls. The tablet stalls are arranged in a circular 
orientation and substantially equally spaced apart to 
correspond with the teeth 158. Each stall is shaped and 
sized so as to enable commonly sized and shaped tab- 
lets or other solid form of pharmaceutical preparations 
to fit therein. It has been found that one suitable stall 
dimension may be height = 9/16", width =.375" and 
depth = 7/8°. The base 1 80 and removable tablet reten- 
tion band 184 may be made of a frangible membrane 
such as a thin sheet of material such as foil or the like. 
[0061] The tablet tray 108 is operatively removable 
from the cartridge housing so that refills or other tablet 
trays can suitably be installed. The filling of the tablet 
trays 108 may be done, for example, by a pharmacy, 
tablet manufacturer or other tablet source either by a 
manual or an automated system. The open top of the 
stalls allows placement of the pills within the tablet tray 
108. In one embodiment, each cartridge contains a sin- 
gle drug for a single patient, Once the tablet tray 1 08 is 
filled with the appropriate tablets, a stall top cover mem- 
ber 220 is placed over the top of the stalls to keep the 
tablets in their respective stalls during transportation. 
The stall top cover member 220 may be a flat ring 
shaped cap to correspond to the ring shape of the tablet 
tray and may be a nonadhesive cap or an adhesive- 
based cap, if desired. (For purposes of illustration, the 
stall top cover is not shown in FIG. 3). The stall top cover 
member may also be a flat sheet or any other suitable 
cover member adapted to cover the stalls. 
[0062] As shown, the tablet stalls 1 80 are positioned 
along the periphery of the trays and are sized to hold a 
single tablet. The tablet tray 1 08 with stall top cover 
member 220 is aligned into position with the rotating 
member 1 1 0 through the apertures 1 9S. The cover 1 06 
is then closed whereafter the removable tablet retention 




band 170 is removed to facilitate removal, the remova- 
ble table retention band 1 70 includes an extension por- 
tion 222. The extension portion 222 is placed through 
the aperture 1 70 so that It may be readily gripped by 

5 fingers or other device. The removable tablet retention 
1 70 band is removably fixed to a surface (e.g., base) of 
the tablet tray 108 such that it may be removed while 
the cover is closed. The removable retention band 170 
should be sized and temporarily attached such that pull- 

10 ing the removable retention band 1 70 causes the rotat- 
ing member to rotate and disconnection of the band 1 70 
from the tray. Removing the tablet retention band 170 
then exposes the open sides of the stalls. To avoid un- 
desired tablet waste during band 1 70 removal, one stall 

15 may be kept empty. The permanent tablet retention ring 
116 in the cover surrounds the removable retention 
band 170, so that during and after removal the retention 
ring 1 1 6 serves to effectively close the open ends except 
for the stall which is placed in position with the aperture 

20 1 70 to dispense a tablet. As such, the tablet tray 1 08 
may be suitably transported and filled in a advantageous 
manner. The tablet tray 1 08 is a unitary structure in itself 
which provides easy handleability for placement of the 
tray into the dispenser and subsequently easy removal 

25 upon exhaustion of the tablet supply. 

[0063] On an undersurface of rotating member 110, 
the surface facing flat support surface 130, there is a 
second set of ratchet teeth 230 FIG. 6b. In this instance 
there are only three ratchet teeth in the set and they are 

30 spaced substantially equal a part and circularly located 
on a radius which is substantially the same as the radius 
of location of the first set of ratchet teeth 1 58 on the sup- 
port surface 130. Ratchet teeth 230 include an inclined 
edge thereon and project from the rotating member 110 

35 to oppose the first set of ratchet teeth in the support. 
Thus, the two sets of ratchet teeth 230 and 158 are 
adapted to become intermittently engaged with each 
other to thereby allow incremental rotation of the tray 
and the support in only one rotative direction, not the 

40 other. This rotation is accomplished by the orientation 
of the incline surfaces in the vertical wall in each tooth 
directly opposite the incline surface. Such a mechanism 
is further disclosed, for example, in U.S. Patent No. 
4,165,709 incorporated herein by reference. 

45 [0064] Referring to FIG. 5, the cover of the magazine 
is closed to enclose the tablet tray within the base. The 
manual activation surface is exposed above the top of 
the cover to allow manual activation of radial tablet dis- 
pensing out aperture 170. As shown, the aperture 170 

so is the only aperture through which medication may be 
dispensed. 

[0065] Referring to FIGS. 7a and 7b, a matable stall 
insert 300 is shown having tablet stalls of a size smaller 
than the tablet stalls of the tablet tray 1 08. The matable 
55 stall insert 130 may contain, for example, smaller tab- 
lets. The matable stall insert 300 is operative to mate 
with the tablet stalls 1 80 so that the common size base 
tablet tray 108. can be fabricated along with differing 
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sized stall inserts 300 to accommodate different size 
pills, such as smaller pills. As seen in FIG. 7b, also, the 
matable stall insert 300 includes a removable tablet re- 
tention band 302 projecting downward along a periphery 
of the Insert to temporarily close open sides of the tablet 
stalls 304. As indicated, tablet stalls 304 have a base 
wail and rear wall and corresponding side wails but the 
top of the stall and the front side of the stall are open 
prior to the removable retention band being applied and 
prior to a stall top cover 306 being applied. The remov- 
able tablet retention band may be removably attached 
to a surface of the insert 300 through perforations. 
[0066] Referring to FIG. 8, a medication dispensing 
apparatus 10 is shown having a medication cartridge 
magazine 400 adapted to hold a plurality of radial dis- 
pensing medication cartridges 100a-100n. The device 
includes an enclosure 402 that houses the cartridge 
magazine 400 along with the requisite components of 
FIG. 2. As shown, the cartridge magazine 400 holds the 
plurality of the radial dispensing medication cartridges 
100a-100n on edge and adjacent to one another to fa- 
cilitate compactness and portability. The patient identi- 
fication data 122 is machine readable medication iden- 
tification data. Also, referring to FIG. 9. the plurality of 
radial dispensing medication cartridges 100a-100n ra- 
dially dispense tablets downwardly through their re- 
spective apertures 170 into a common sloped tablet 
chute 406. Sloped tablet chute 406 has a cross-section- 
al "V" shape and directs radially dispensed tablets to a 
common receptacle 408 which contains all of the med- 
ication for a particular dosage. The sloped table chute 
may be sloped at an angle of approximately 45°. How- 
ever, any suitable slope may also be used. FIG. 8 rep- 
resents, for example, a cross-sectional side view of ap- 
paratus 10 through its housing 402. The sloped car- 
tridge magazine 400 is suitably affixed to a frame within 
the housing and is adapted to hold the plurality of radial 
dispensing medication cartridges. The sloped cartridge 
magazine is sloped at about 45°. The sloped tablet re- 
ceiving chute 406 is operativeiy located to receive tab- 
lets that are radially dispensed from the plurality of car- 
tridges. Each of the plurality of cartridges 100a-100n as 
indicated includes an opening 170 therein through 
which an individual tablet is radially dispensed in re- 
sponse to actuation by an actuating mechanism 41 0. In 
this embodiment, the actuating mechanism 410 in- 
cludes a separate actuator 412 associated with each of 
the plurality of radial dispensing medication cartridges 
100a-100n. As such, the system 10 includes actuators 
41 2a-41 2n. Each actuator 41 2 suitably engages the ac- 
tuation surface of each of the rotational members to ro- 
tationally advance medication in the cartridge and reg- 
ularly dispense the tablet vertically. The actuators 412a- 
41 2n may be, for example, electrically activated sole- 
noids and associated activating members 41 3. Here the 
actuating members 413 are M L" shaped pivoting mem- 
bers suitably biased to operativeiy advance the rotation- 
al member to radially drop or expel one tablet at a time 




by being pushed forward by the solenoid and retracting 
after the rotating member has rotated. However, any 
suitable activating structure may be used, such as a di- 
rect action reciprocating solenoid, a series of linkages 

s or other suitable mechanism. The common receptacle 
408 may include a cover (not shown) which may provide 
a feedback signal to the data processor 30 to indicate 
whether medication has been removed from the com- 
mon receptacle 408. If desired, the common receptacle 

10 408 may also be configured as a plurality of separate 
receiving compartments wherein each compartment is 
dedicated to receive tablets from each of a separate car- 
tridge 122. 

[0067] Compliance detection is accomplished 

15 through the use of a plurality of sensors. In this embod- 
iment, an array of electrodes or wires shown in cross- 
section as 409a-409m serve as one type of per cartridge 
based sensing device. The sensor uses a capacitance 
based array wherein capacitance is generated by the 

20 wires so that when a tablet drops from any of the car- 
tridges, the change in capacitance between lines is de- 
tected by the processor 30. Depending upon which ca- 
pacitance field is varied by the dropping of the tablet, 
the processor determines which cartridge radially dis- 

25 pensed the tablet. In addition to the per cartridge based 
sensor, a tray sensor 411 , such as another capacitance 
based sensor, is placed in the receiving tray. Suitable 
wires are positioned to create another field and may be 
broken by fingers or other protruding elements that 

30 break or vary the capacitive field to obtain the tablets. 
As such, if the processor determines that a tablet has 
been dropped in accordance with a regimen, but that 
the sensor 411 has not detected that the tablet or tablets 
have been removed, the medical data bases may be re- 

35 viewed to determine whether the next dosage needs to 
be modified and may also generate a display to the pa- 
tient or a beep for the patient indicating that the medi- 
cation has been dispensed. 

[0068] Referring to FIGS. 2, 8 and 9, medication dis- 

40 pensing apparatus 1 0 uses a patient verification device, 
such as processor 30, operative to activate the radial 
dispensing medication cartridge In response to verifica- 
tion of patient identification data. The medication dis- 
pensing apparatus 10, as previously noted, includes the 

45 remote communication interface 34 as well as the data 
processor 30 that is operativeiy coupled to the radial tab- 
let dispensing actuator 412, the patient verification de- 
vice, such as the processor 30, and to the remote com- 
munication interface. 

so [0069] Each of the plurality of radial dispensing med- 
ication cartridges 100a-100n includes medication iden- 
tification data 122, such as bar code data containing 
medication identification data and patient identification 
data. Medication identification data 122 may include, for 

55 example, the type of medication in a given cartridge 
along with its dosage requirements as well as patient 
identification data indicating the name and other patient 
identification information to ensure that the medication 
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from the appropriate cartridges are being used for the 
proper patient. As such, the medication identification da- 
ta 122 on different cartridges may be for different pa- 
tients although housed in the same magazine. 
[0070] The housing 402 includes a bar code reader 5 
420 positioned to read the barcode data 122. The hous- 
ing also includes a window 422. The bar code reader 
420 is positioned to read the bar code data 1 22 on each 
cartridge and also to read the barcode data located out- 
side the housing, such as bar code data on a patients 10 
wrist band, for example. The system then reads the bar 
code information on the patients wrist band prior to dis- 
pensing medication. The system, through the data proc- 
essor, compares the patient identification data from the 
patient's wrist band or verification card with the stored is 
bar code information from the cartridges and confirms 
that the patient and cartridge are designated for each 
other and the processor suitably activates each appro- 
priate solenoid the dispense the appropriate dosage of 
medication. As such, the processor receives patient 20 
identification data and also obtains patient identification 
data from the cartridge to serve as the patient verifica- 
tion means. The processor obtains, for example, patient 
identification data, medication identification data and 
dosage data from the plurality of radial dispensing med- 25 
ication cartridges when they are first inserted (and prior 
to each dispensing operation if desired) and subse- 
quently controls the radial tablet dispensing actuator 
412 to radially dispense single tablets from one or more 
cartridges in response to the obtained patient identifica- 30 
tion data, medication identification data and dosage da- 
ta. The processor generates a control signal to the radial 
dispenser actuator (solenoid) either based on the com- 
parison of information from the patient's wrist band and 
corresponding bar code as well as prestored dosage in- 35 
formation that may have been communicated, for exam- 
ple, to the remote communication device, from a car- 
egiver to indicate a change in dosage if the dosage in- 
formation is not included on the bar code information 
and on the cartridge. *o 
[0071] Referring to FIGS. 10-12, the apparatus will 
activate the bar code reader to read the cartridge bar 
code data 122a when a cartridge has been placed in a 
magazine as detected by the bar code reader or as in- 
dicated through a keypad by a patient. As shown in block 45 
502, the system fetches the patient and drug information 
from the databases 1 8 based on the read cartridge bar 
code data. As shown in block 504, the system deter- 
mines whether the prescription information from the bar 
code data matches the retrieved administration criteria so 
data for the particular drug. If the prescription informa- 
tion does not match the administration criteria data, the 
system generates a patient or provider alert regarding 
the conflict as shown in block 506. For example, the sys- 
tem may display an error message to the patient or ini- 55 
tiate communication with the remote provider to the mo- 
dem. If the prescription information as read from the car- 
tridge bar code matches the administration criteria for 



the given drug, the system alerts the patient to take med- 
ication as shown in block 508. This may be done, for 
example, by paging the patient, emitting a sound 
through the speaker, or through other suitable notifica- 
tion mechanisms. 

[0072] As shown in block 510, the system reads the 
patient ID data from the patient ID bracelet (e.g., bar 
code on the bracelet) or other patient ID source unique 
to the patient. The system then compares the read pa- 
tient to see whether the stored cartridge patient ID 
equals the read patient ID as obtained from the patient 
barcode as shown in block 512. If the patient ID on the 
cartridge does not match the patient ID obtained from 
the bar code data on the patient's bracelet, the system 
activates an alarm and inhibits dispensing as shown in 
block 514. As shown in block516, if the stored cartridge 
bar code patient ID data matches the read patient ID 
data from the patient's bracelet, the system activates the 
appropriate radial dispenser based on the prescription 
data on the cartridge bar code as shown in block 516. 
As shown in block 51 8, the system determines whether 
proper dispensing has occurred by evaluating the data 
from the capacitive sensors. If the appropriate delivery 
sensors were activated indicating that a pill or pills were 
suitably dispensed, the system determines if the patient 
withdrawal sensor located in the tray has been activated 
as shown in block 520. If both the appropriate pill deliv- 
ery sensors and the patient withdrawal sensor have 
been activated, the system resets regimen timers to be- 
gin dispensing again according to the patient's regimen 
as stored in the processor shown in block 522. 
[0073] However, as shown in block 524, if the appro- 
priate delivery sensor did not activate, the system may 
determine if the cartridge is empty by checking a counter 
that counts the number of times that a particular actuator 
for the cartridge had been activated since the last car- 
tridge refill to determine whether medication is still 
present in the cartridge. If the cartridge is determined 
not to be empty, the system indicates that a malfunction 
has occurred and will generate an error notice on the 
display device for the patient and/or the provider. As 
shown in block 526, the processor may generate a pa- 
tient message requesting that the patient remove the 
cartridge and actuate the cartridge manually to dispense 
a tablet. This manual dispensing may occur by turning 
the knob to force rotation of the rotating member. 
[0074] Referring back to block 520, if the medication 
has been detected as being dispensed from the proper 
cartridge but the patient withdrawal sensor has not been 
activated, the system will inhibit further dispensing as 
shown in block 528. As shown in block 530, the system 
retrieves the stored interaction criteria from the suitable 
database to determine the next dosage requirement for 
the drug-specific regimen and alters the dispensing 
based on the interaction criteria to facilitate automatic 
dosage modification. 

[0075] As shown in FIG. 11, the tablet trays and as- 
sociated cartridges may be filled and processed as fol- 
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lows. As shown in block 600, a machine or other oper- 
ator may fill the tablet stalls as shown in block 600 with 
the desired medication and then apply the stall top seal. 
As shown in block 602, a bar code generator generates 
the cartridge bar code data 122a, patient-specific bar s 
code data 122b, and patient ID bar code data.- As 
shown in block 604, a pharmacist or machine may apply 
the cartridge bar code data and patient specific bar code 
data to the cartridge. As shown in block 606, the patient 
identification bar code data is applied to the patient 10 
bracelet or other medium to insure that verification be- 
tween the patient and the corresponding medication can 
be performed by the processor. 
[0076] FIG. 12a-12b represents one example of the 
cartridge bar code data 122a and the cartridge patient/ 1$ 
prescription-specific data 122b. As shown, the cartridge 
bar code data may be a bar code including, for example, 
generic drug identification data, drug class information, 
lot number information, manufacture identification infor- 
mation, the size and color of the tablets in the trays, and 20 
any other suitable information. Similarly, the cartridge 
patient prescription specific data may be placed in the 
bar code and may contain patient ID data, such as the 
name, social security number or other identifying infor- 
mation of the patient, or prescription identification data 25 
indicating for example, a prescription number instead of 
patient identification information. In addition, the car- 
tridge patient/prescription specific data may include 
medication provider Information such as the name of the 
tablet provider, such as a pharmacy or manufacturer, the 30 
prescription (e.g., the physician instructions as to dos- 
age, frequency etc.), any suitable pharmacy provider 
internal control data, and any other suitable data. 
[0077] FIG. 12c illustrates an example of patient ver- 
ification data that may be located in barcode form or any 35 
suitable form on a patient ID card, bracelet or other suit- 
able mechanism. The data includes patient identifica- 
tion data such as a name, unique number or other suit- 
able identification data. If the system is used to dispense 
medication for multiple patients, the identification data 40 
may be unique to at least one of the cartridges. Also if 
desired, the patient data may include expiration data, 
that is used by the processor to stop dispensing when 
the expiration date is reached. This expiration data may 
also be compared to the expiration data included on the 45 
cartridge barcodes. 

[0078] The present invention is also directed to a 
medication dispensing device in which a tablet carrier 
tape is utilized instead of the tablet tray 108. Carrier 
tapes are known for use in packaging electronic com- so 
ponents. Numerous companies, such as ADVANTEK 
CORP., provide such carrier tapes for electronic com- 
ponents. Also, it is known to use blister packs (such as 
provided by Nektron, Incorporated) for pills and tablets. 
Furthermore, numerous companies manufacture and 55 
sell machinery forfilling carrier tape. V-tek, Incorporated 
and Argosy, Incorporated are two companies that pro- 
vide such machinery. In Patent No. 5,630,347 issued to 
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Elvio, for a pharmaceutical dispenser for dispensing a 
variable and predetermined of tablets for similar prod- 
ucts packaged in a blister strip, machinery is disclosed 
which dispenses a predetermined number of pills in a 
crimped blister pack strip from a supply reel. This ma- 
chine, after counting the number of requested tablets, 
cuts off the blister strip and drops it into a delivery tray. 
[0079] The present invention provides a novel em- 
bodiment for a medical dispenser which utilizes the car- 
rier tape technology. As depicted in FIG. 13, the carrier 
tape 700 has a plurality of pockets 702 and is sealed by 
covertape 704. Also as can be more clearly seen in FIG. 
14, in the carrier tape 700 is a series of apertures 706 
along an edge 708 of the carrier tape 700. As will be 
explained below, these apertures 706 function as regis- 
tration apertures for indexing the carrier tape 700 in the 
medication dispensing device. 
[0080] Initially, the carrier tape 700 is filled with pills 
or tablets of medication (hereinafter the term "tablet" will 
refer to all forms of medication, such as pills or tablets, 
and the pockets 702 of the carrier tape 700 have been 
sealed with the cover tape 704 by means of a cold seal 
adhesive, a heat activated adhesive or a pressure sen- 
sitive adhesive, for example. A predetermined length of 
the carrier tapes 700 is then cut from a larger supply of 
the carrier tape 700 and is formed into a loop attaching 
a first end 71 0 of the carrier tape 700 to a second end 
712 of the carrier tape 700. The first end 710 is connect- 
ed to the second end 712 by engaging a first pocket 14 
on the first end 71 0 with a last pocket 71 6 on the second 
end 712. This is depicted in FIG. 15. Also in FIG. 16 a 
cross sectional view shows that the last pocket 71 6 en- 
gaged with the first pocket 714. It is to be noted that 
obviously the first pocket 714 must be empty such that 
the last pocket 71 6 with its respective tablet 71 8 can be 
inserted thereinto. Also as can be seen in FIG. 15, an 
identifier 720, such as a barcode, has been affixed or 
printed on the cover tape 704 which in turn is affixed to 
the carrier tape 700. This identifier or barcode 720 then 
functions to identify the medication which is contained 
in this carrier tape 700. 

[0081] As depicted in FIGS. 15 and 16, the first and 
second ends 710, 712, of the carrier tape 700 are re- 
leasibly attached to one another by means of the "snap- 
like" fit of the last pocket 71 6 into the first pocket 714. 
Other methods of attaching the first and second ends 
71 0, 712 are envisioned such as the use of heat activat- 
ed adhesive or pressure sensitive adhesive. By using 
adhesives, it would not necessarily be required that the 
last pocket 712 to engage in the first pocket 714. 
[0082] As depicted in FIGS. 17, 18 and 19, the carrier 
tape 700 is placed on a rotational member 722 which is 
then inserted into a housing 724, The housing 724 has 
a base 726 and cover 728 which is hinged to the base 
726. The rotational member 722 has teeth 730 and en- 
gages the ratchet protrusions 732 on the base of 726 of 
the housing 724 when the rotational member 722 is 
placed in the housing 724. 
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[0083] The cover 728 is moved to a closed position 
with the base 726 and forms the radial dispensing med- 
ication cartridge 734 which operates as previously de- 
scribed herein. That is, in general, the covertape 704 is 
removed from the carrier tape 700 after the carrier tape 
700 has been placed on the rotational member 722 and 
inserted over the hub 736 and the cover 728 dosed. The 
cover 728 has a wall 738 which retains the tablets in the 
pockets 702 of the carrier tape 700 after the cover tape 
704 has been removed. 

[0084] FIG. 20 depicts a cartridge 734, the cover 728 
having been placed in the closed position against the 
base 726. Referring now also to FIG. 19, the cover tape 
704 is pulled out of the opening 744 in the cartridge 734. 
As the cover tape 704 is pulled, it is removed from the 
carrier tape 700, and thereafter is wound around the out- 
side of cartridge 734 as shown in FIG. 20. Various ad- 
hesives and various locations on the outer edge of the 
cartridge 734 and the covertape 704 can be utilized for 
affixing the covertape 704 to the cartridge 734. After the 
cartridge tape 704 is affixed to the cartridge 734 shown 
in FIG. 20, the tablets are contained in the pockets 702 
of the carrier tape 700 by the wall 734 of the cartridge 
734. The covertape 704 therefore also functions to seal 
the opening 744 in the cartridge 734 during shipment of 
the cartridge 734. The identification 720, or bar code, 
also appears now on the covertape 704 and therefore 
the medication contained within the cartridge 734 is 
readily identifiable. 

[0085] FIG. 21 shows a detail of the location of one of 
the ratchet protrusions 732 on the base 726. The ratchet 
protrusion 732 engages the rotational member 722 as 
previously described. 

[0086] A plurality of radially dispensing medication 
cartridges 734 are installed in a medical dispensing de- 
vice 746 as depicted in FIG. 22a. FIG. 22b is a cross 
sectional view of the medical dispensing device 746 
which shows one of the cartridges 734 which contains 
the carrier tape 700. An operating system, such as a 
solenoid 748, is linked by shaft 750 to a ratchet mech- 
anism 752 that engages the teeth 730 on the rotational 
member 722. In response to receive electrical signals, 
the solenoid 748 activates the mechanism 752 to rotate 
the rotational member 722, thereby releasing a prede- 
termined number of tablets 718 from respective pockets 
702. These tablets 71 8 fall down a shoot 754 to an open 
area 756 where they can be retrieved by a patient or 
other personnel. 

[0087] For proper operation of the medical dispensing 
device 746. the carrier tape 700 must be in proper reg- 
istration with the rotational member 722. This is effected 
by pins 731 on the rotational member 722 as depicted 
in FIG 17. In this embodiment, four sets of 2 pins 731 
each are placed 90 degrees apart around the circum- 
ference of the rotational member 722. (See FIG. 17) 
Pins 731 engage the apertures 706 in the carrier tape 
700. Alternatively, apertures 739 are formed in the bot- 
tom sides 733 of the pockets 702 in the carriertape 700. 



These apertures 739 would then engage pins 735 of the 
rotational member 722. This is depicted in FIG. 23. A 
further alternative is to utilize the spaces 786 between 
the pockets 702 for engagement with pins 738 on the 
5 rotational member 722. (See FIG. 24). 

[0088] FIG. 25 illustrates in a flow chart the operation 
of the medication dispensing device 746. FIG. 11 is a 
flow chart depicting the operation of filling the earner 
tape 700 and inserting the carriertape 700 into the med- 
io ical dispensing device 746 for dispensing medication to 
a patient. 

[0089] In the most general terms of the present inven- 
tion, FIG. 25 depicts a flow chart of the inventive process 
wherein initially (step 800) a prescription for medication 

15 j S received, for example, by a pharmacist. In the next 
step 802 a prescription is filled by taking a predeter- 
mined length of carriertape, inserting medication tablets 
into pockets of the earner tape and scaling the carrier 
tape with a cover tape. In an embodiment as described 

20 above, a packet at one end of the carriertape is not filled. 
A barcode is attached to the filled carriertape to identify 
the medication contained therein. In a third step 804 the 
filled carrier tape is then installed in the cartridge and 
the covertape 704 is removed from the carriertape 700 

25 and affixed to the outer perimeter of the cartridge 734. 
It is to be understood that the barcodes can contain ad- 
ditional information, or a plurality of different barcodes 
or identifiers can be applied to either or both of the car- 
rier tapes and cartridges. 

30 [0090] In step 806 the filled cartridge is then forward- 
ed to the patient, pharmacy, or other destination. As de- 
picted in FIG. 26, the cartridge is installed in the dispens- 
er in step 808. In step 810 the patient is identified and 
the medication is identified for dispensing to the patient. 

35 |n step 812. the medication is dispensed into a holding 
area and in step 814 the medical dispensing device 
monitors the holding area to determine if the pills have 
been retrieved by the patient. 
[0091 ] FIGS. 1 0 and 1 1 show the details of the method 

40 depicted in general in FIGS. 25 and 26. 

[0092] FIG. 27 is a logic diagram depicting operation 
of the present invention for dispensing medication. In a 
first step 900 a pill dispensing apparatus is initialized, in 
the second step 902 a patient is identified by the pa- 

45 tient's bar code identification, which is read by a bar 
code reader on the medication dispensing device. 
[0093] In step 904, the patient identification is read by 
a bar code reader and in step 906 patient identification 
information which is stored in a storage device 908 is 

so read. Step 910 compares the patient bar code identifi- 
cation with the stored patient identification information. 
If no match occurs, then the patient identification bar 
code is read again in step 904. If a correspondence is 
found in step 910, then the procedure for updating the 

55 patient's prescription is initialized in step 912. 

[0094] The stored patient prescription information is 
read in step 914 from the stored patient prescription in- 
formation in storage device 91 6. In step 918 a compar- 
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ison is made to determine if the patients prescription 
information matches the updated prescription informa- 
tion. If this is not the case, then the updated patient pre- 
scription information is stored in storage 91 6 in step 922. 
Thereafter, the patient prescription information is ac- 
cessed in step 924 from the stored patient information 
storage 916. 

[0095] The process for dispensing medication is ini- 
tialized in step 926. A recently dispensed medicine 
lookup table is accessed in step 928 from the table 
stored in 930. Step 932 compares the recently dis- 
pensed medication that is received from the recently dis- 
pensing medication lookup table to the present prescrip- 
tion information. If no match occurs, then individual 
medication prescription information is sequentially ac- 
cessed by step 934 in the data base 936. A pili barcode 
on a cartridge of pills is then read in step 938 after which 
a comparison is made between the read pill type and 
the desired pill type (see step 940). If no match occurs, 
then the pill cartridge is indexed to place the next pill 
cartridge in position for reading by step 938 (see step 
942). When a match occurs, then the look up table is 
updated in step 944. 

[0096] When a comparison is made in step 932 of the 
recently dispensed medication in the look up table to the 
current prescription information, then the medication 
dispensing device dispenses the pills into a holding ar- 
ea. (See step 946). In step 948 it is determined if the 
patient has retrieved the pills from the holding area. If 
the patient has not retrieved the pills, then a predeter- 
mined period of time is specified for waiting in step 950. 
After the time period has expired then another check is 
made to determine if the patient has retrieved the pills 
from the holding area in step 952. If the pills have still 
not been received, then information is provided of an 
unsuccessful delivery of pills of medication (see step 
954). When a patient has retrieved the pills, then this 
information is recorded in step 956 and the recently dis- 
pensed medication look up table is cleared in step 958. 
In step 960 the medication dispensing device is placed 
into a power down mode. 

[0097J It should be understood that the implementa- 
tion of other variations and modifications of the invention 
in its various aspects will be apparent to those of ordi- 
nary skill in the art, and that the invention is not limited 
by the specific embodiments described. For example, 
many different variations may be made to the carrier 
tape. It is therefore contemplated to cover by the present 
invention, any and all modifications, variations, or equiv- 
alents that fail within the spirit and scope of the basic 
underlying principles disclosed and claimed herein. 



Claims 

1 . A medication dispensing device, comprising: 

a tablet carrier tape having a plurality of tablet 
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pockets, each of the pockets having one open- 
ing; and 

the tablet carrier tape having first and second 
ends that are attached to one another. 

5 

2. The medication dispensing device of claim 1, 
wherein a tablet cover tape is removably attached 
to the tablet carrier tape and positioned to cover the 
openings of the pockets. 

10 

3. The medication dispensing device of claim 2, 
wherein at least one of each of the tablet pockets, 
except for at least one of first and last pockets, con- 
tains a respective tablet that is retained therein by 

15 the tablet cover tape. 

4. The medication dispensing device of claim 1, 
wherein the first and second ends have predeter- 
mined structures that are engageable with one an- 

20 other such that the first and second ends of the tab- 
let carrier tape are releasable attachable to one an- 
other. 

5. The medication dispensing device of claim 1, 
25 wherein a first pocket on the first end of the carrier 

tape is engageable with a last pocket on the second 
end of the carrier tape. 

6. The medication dispensing device of claim 1, 
30 wherein the tablet carrier tape has a registration 

structure. 

7. The medication dispensing device of claim 6. 
wherein each of the pockets has at least one aper- 

35 ture in a side opposite the opening, and wherein the 
at least one aperture forms the registration struc- 
ture. 

8. The medication dispensing device of claim 6, 
40 wherein the registration structure is a series of reg- 
istration apertures in at least one edge of the tablet 
carrier tape. 

9. The medication dispensing device of claim 6, 
^5 wherein the pockets on the tablet carrier tape are 

spaced apart by substantially equal separation ar- 
eas, and wherein the separation areas form the reg- 
istration structure. 

50 10. The medication dispensing device of claim 2, 
wherein the cover tape has machine readable med- 
ication identification data thereon. 

11. A medication dispensing device, comprising: 

55 

a housing having a base and a cover; 

a tablet carrier tape having a plurality of tablet 

pockets, each of the pockets having one open- 
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ing, the tablet carrier tapenaving first and sec- 
ond ends that are attached to one another to 
form a loop; 

a tablet cover tape Initially removably attached 
to the tablet carrier tape and positioned to cover 
the openings of the pockets and thereafter af- 
fixed to an outer perimeter of the housing; 
at least one of each of the tablet pockets, ex- 
cept for at least one of the first and last pockets, 
containing a respective tablet that is retained 
therein by the tablet cover tape; and 
a rotational member for positioning the tablet 
cover tape and having a plurality of actuation 
surfaces that are configured to engage an ac- 
tuating device to rotational fy advance the tablet 
carrier tape for radially releasing tablets of 
medication, the rotational member being posi- 
tioned between the base and cover of the hous- 
ing. 

12. The medication dispensing device of claim 11. 
wherein the first and second ends have predeter- 
mined structures that are engageable with one an- 
other such that the first and second ends of the tab- 
let carrier tape are releasable attachable to one an- 
other. 

13. The medication dispensing device of claim 11, 
wherein a first pocket on the first end of the carrier 
tape is engageable with a last pocket on the second 
end of the carrier tape. 

14. The medication dispensing device of claim 9, 
wherein the tablet carrier tape has a registration 
structure. 

15. The medication dispensing device of claim 14, 
wherein each of the pockets has at least one aper- 
ture in a side thereof opposite the opening, and 
wherein the at least one aperture in the pockets 
forms the registration structure. 



s a slot ai 
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wherein the base has a slot and wherein at least a 
portion of the rotating member extends through the 
slot to expose engageable surfaces to an actuating 
member. 

20. The medication dispensing device of claim 11, 
wherein the cover includes a tablet retaining wall 
protruding from a surface thereof. 

21. The medication dispensing device of claim 11, 
wherein, the device further comprises an activation 
surface to facilitate manual radial dispensing of 
medication from the cartridge. 

22. The medication dispensing device of claim 11, 
wherein the rotational member is a gear and where- 
in the actuation surfaces include teeth. 

23. The medication dispensing device of claim 11, 
wherein the base includes a plurality of ratchet pro- 
trusions operatively engageable with the rotational 
member to restrict rotational movement to facilitate 
single dose radial dispensing of tablets. 

24. The medication dispensing device of claim 11 
wherein at least the cover tape has machine read- 
able medication identification data that is visible 
when the cover tape is attached to the carrier tape 
and when the cover tape is affixed to the cartridge. 

25. A method of filling a tablet carrier tape, comprising 
the steps of 

providing a carrier tape having a plurality of 
pockets, each of the pockets having one open- 
ing; 

filling at least one of the pockets of a predeter- 
mined length of the carrier tape with tablets of 
the medications, leaving empty at least one 
predetermined pocket of the plurality of pock- 
ets. 



16. The medication dispensing device of claim 14, 
wherein the registration structure is a series of reg- 
istration apertures in at least one edge of the tablet 
carrier tape. 

17. The medication dispensing device of claim 14, 
wherein the pockets on the tablet carrier tape are 
spaced apart by substantially equal separation ar- 
eas, and wherein the separation areas form the reg- 
istration structure. 

18. The medication dispensing device of claim 14, 
wherein the tablet pockets are sized to hold a single 
tablet. 

19. The medication dispensing device of claim 11, 



26. The method according to claim 25, wherein the 
method further comprises: 

45 

sealing the carrier tape with a cover tape having 
an identifier such that the openings are cov- 
ered; 

so attaching a first end of the carrier tape to a sec- 

ond end of the carrier tape to form a loop; 

installing the carrier tape in a cartridge; 

55 removing the cover tape from the carrier tape 

and affixing the covertape to an outer perimeter 
of the cartridge; 
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removing the cover tape from the carrier tape, 
the cartridge retaining the tablets in respective 
pockets of the carrier tape, and installing the 
cartridge in a medication dispenser; 

identifying a patient and determining a medica- 
tion to be dispensed and a number of tablets of 
the medication to be dispensed; 



carriertape is rotated such that a number of pockets 
equal to the number of tablets to be dispensed 
move past the opening in the cartridge, thereby re- 
leasing a number of tablets equal to the number of 
tablets to be dispensed. 

34. A method of filing a tablet carrier tape comprising 
the steps of: 



selecting via the identifier a cartridge that con- 1 o 
tains the determined medication; 

removing from the respective earner tape the 
determin ed number of tablets of the determined 
medication, and moving the number of tablets 13 
to a predetermined area of the medication dis- 
penser; and 

monitoring the predetermined area for removal 
of the tablets. 20 

27. The method according to claim 25, wherein the 
method further comprises: 

attaching a first end of the carrier tape to a sec- 25 
ond end of the carrier tape such that a loop is 
formed with the cover tape on an outer side 
thereof. 

28. The method according to claim 27, wherein in the 30 
step of filling the pockets, one of a first pocket on 

the first end of the tape or a last pocket on a second 
end of the tape remains empty, and wherein the first 
pocket on the first end of the tape engages the last 
pocket on the second end of the tape to thereby at- 35 
tach the first and second ends together. 

29. The method according to claim 27. wherein the first 
end of the tape is glued to the second end of the 
tape to thereby form the loop. 40 

30. The method according to claim 29, wherein the first 
and second ends are glued using one of a cold seal 
adhesive and a heat activated adhesive. 

45 

31 . The method according to claim 29, wherein the first 
and second ends are glued using 2 pressure sen- 
sitive adhesive. 

32. The method according to claim 26, wherein in the so 
step of filling the carriertape a predetermined pock- 
et is left empty such that when the cover tape is re- 
moved from the carrier strip, the predetermined 
pocket is in alignment with an opening in the car- 
tridge for removal of tablets from the pockets. 55 

33. The method according to claim 32, wherein in the 
step of removing tablets from the carrier tape, the 



providing a carrier tape having a plurality of 
pockets, each of the pockets having one open- 
ing: 

filling at least one of the pockets of a predeter- 
mined length of the earner tape with tablets of 
the medication; 

sealing the carrier tape with a cover tape such 
that the openings of the pockets are covered; 
and 

attaching a first end of the carrier tape to a sec- 
ond end of the carrier tape such that a loop is 
formed with the cover tape on an outer side 
thereof. 

35. The method according to claim 34. wherein in the 
step of filling the pockets, one of a first pocket on 
the first end of the tape or a last pocket on a second 
end of the tape remains empty, and wherein the first 
pocket on the first end of the tape engages the last 
pocket on the second end of the tape to thereby at- 
tach the first and second ends together. 

36. The method according to claim 34, wherein the first 
end of the tape is glued to the second end of the 
tape to thereby form the loop. 

37. The method according to claim 36, wherein the first 
and second ends are glued using one of a cold seal 
adhesive and a heat activated adhesive. 

38. The method according to claim 36, wherein the first 
and second ends are glued using a pressure sen- 
sitive adhesive. 

39. The medication dispensing device of claim 34, 
wherein the at least one of the carriertape and cov- 
er tape has machine readable medication identifi- 
cation data. 

40. A method of dispensing medication, comprising the 
steps of: 

providing a carrier tape havin; a plurality of 
pockets, each of the pockets having one open- 
ing; 

filling at least one of the pockets of a predeter- 
mined length of the carrier tape with tablets of 
the medication, leaving empty at least one pre- 
determined pocket of the plurality of pockets; 
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sealing the carrier tape with acovertape having 
an identifier; 

attaching a first end of the carrier tape to a sec- 
ond end of the carrier tape to form a loop: 
installing the carrier tape in a cartridge; 5 
removing the cover tape from the carrier tape 
and affixing the cover tape to an outer perimeter 
of the cartridge such that the identifier is read- 
able, the cartridge retaining the tablets in re- 
spective pockets of the carrier tape, and install- 10 
ing the cartridge in a medication dispenser; 
identifying a patient and determining a medica- 
tion to be dispensed and a number of tablets of 
the medication to be dispensed; 
selecting via the identifier a cartridge that con- is 
tains the determined medication; 
removing from the respective carrier tape the 
determined number of tablets of the determined 
medication, and moving the number of tablets 
to a predetermined area of the medication dis- 20 
penser; and 

monitoring the predetermined area for removal 
of the tablets. 

41. The method according to claim 40, wherein the 25 
method further comprises attaching afirstend of the 
carrier tape to a second end of the carrier tape such 
that a loop is formed with the cover tape on an outer 
side thereof. 

30 

42. The method according to claim 41 , wherein the step 
of filling the pockets, one of a first pocket on the first 
end of the tape or a last pocket on a second end of 
the tape remains empty, and wherein the first pocket 

on the first end of the tape engages the last pocket 35 
on the second end of the tape to thereby attach the 
first and second ends together. 

43. The method according to claim 41 , wherein the first 
end of the tape is glued to the second end of the 40 
tape to thereby form the loop. 

44. The method according to claim 43, wherein the first 
and second ends are glued using one of a cold seal 
adhesive and a heat activated adhesive. 

45. The method according to claim 43, wherein the first 
and second ends are glued using a pressure sen- 
sitive adhesive. 

so 
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